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SC-01 SPEECH SYNTHESIZER 
fW^TA SHEET 



Votrax* CMOS Ipima Speech Synthetlzer 




GENERAL DESCRIPTION 

The SC 01 Sp6Mh SynthMiW is a completriv »lf-conUin«l 
solid state dtvicc. thb lingli chip phonsticitlv synthMim 
oontinuout «)e«ch. of unf^t^ WMbutory. fr«« dats 

Speech is svnthesizad by esmbMng phonemes (the building 
blocks of JpeechJ In the appnipriate »equenc8. The SC-01 
Speach SynthMii^r cdntaint 64 different phoncmn wbWt are 
accessed by a 6-bit code. It is the proper wquential 
fipmbtnation of th«* phontnw codes that creallH continuous 
«ieec^. 

The SC-01 Speech Synthesizer is cost-eflectiwe, consumes 
minimal power and anabl«s in-houM product development 
without i/endor dependency Signals from tha SCfll are 
applied to an audio output device to amptify and dittribUlB 
tfR syndw^^pMtft. SiWl^lM 2: 



■ 70 bits per second 

• 22 pin package 

• 9 ma. current dr«n 

• Wide voltaoB supply range 

• Latched SV. compatible inpuu 

• Digital pitdi level inputs 

• Automatic inflection 

• OivcMp mmaretoek dreuit 

• Optional external matter dOBfc 

• Variety of voice effects 

• SaiindaftiGO 

» eunoimr praduo aacuritv 



The design of the equipment specided herein Is proprMwy. 
Rights ror the reproduction and diflrlbution of the d aucawdnad 
herein are granted except MrtMflWnillaBllliPWII'^t^llllil'VlW'P 
ol the Bubiact equlpmenl. 




Figure 2. SCei FlowOtvam 



votrax® rwetvwiharirfif t©i*l« i^IiWdtiqitH* 
obligation. 
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PHYSICAL DESCRIPTION 



PHONEME DESCR^tON 



The SC-01 Speech Svnihesizet is a 22 pin Large Scale Iniegtaied 
Circuit which contains all the circuitry necessary to generate 
l^neticatly synltwuized speech. The SG-Gl is fabricated using 
CMOS techrioiogy.wtiichoflenhighin^timpedinnwal^ 
ppwtr drain- 

ELtermcAt e^cription 

The SC OT Speech Synthesiier is a program-compatible with 
existing Votr^* ohoneme synthnizen. It requirss 70 bits ot 
data per second for cominuous speech production. The 6-bil 
phoneme codes are S volt logic compatible and are latched for 
data bus applications. A phoneme-construction atgorithm and 
fihars. Mfitttin tfw chip, create ttw synlhssizait iiudlo output 



Table 1 lists the 64 phonemes produced by the SC-01. Each 
phoneme code is accompanied by its symbol, average duratio* 
time, and an example. The umlerlined sepTwnls of the 
example wor(t.(^n)onstrata.the ptnnema tm.l*^ lamvl to be 
pronounced. 

Table 2 subdivides the 64 phorwme symbols into seven 
CBtegofies. Each category represenu a different production 
feature. The first six categories are characterized by voiced, 
fricative [expired voice], and nasal sounds. The seventh 
category b characterized by pheoemcBi w^rno soiHid atttiRit. 

PHONEME PROGRAMMING 

Manual Operations: Votrax® maintains a library of 
(thoneticallv programmed words. Reference to tfiis library and 
p rtlH W i Bmi nenwmiahwai ^1iBwMl'cVmth«jt. 

Jtoiewatic Operations: Votrax® can^upply a micro-computer 
fystem for automatic conversion of English text into phoneme 
sequences. This system is particularly useful for in-houtt 
vocabiAfry development and product security. Contact 




fi§an% S&01 Foq^irtftttndOutlifleDbnofiiienc 



Vouax® reserves ».e right to alttr its mtfuet Hne «t any «n*i, or ^amt S0Mfi!»tioM or wrii^iciilt ftQtin and wnfhpwt 
obligation. 
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Tiblt 2. Phcvwina Catagoriai Accontinff to Production PaMurat 
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Votrax® rasarves the right to allM- iU product line at any time, or change specifications or design without notica and without 

ifcgfiii -f 

NdiiiMn. 
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SIGNAL DESCmFTKm (See Figures 4 arKi 6) 



MOTE 



PhOfMine 6-Bit Sttlcction Code IPfl-PSI: Data input is to six 
pins. Ui^tns EtcoiWolt«dbvths$irDbiB (STB) signal. 

Sttobe (STB): Latching occurs on rising edge of strobe signal. 

lofitction Uwcl Sminfl(l). 12): Inaanianeoustysetspitch level 
ot voFced phonemes. 

Acfcnowladge/Requeft (A/R): Acknowledges receipt of 
phorama data (si^al goes frtMii Nq^ to low one master clock 

cycle following active edge of STB signal). Also indicates 
liming out of old phoneme concurrent with request for new 
phonaine data Ittftnal go« f ram tow to high). 

NOTE 

If external phoneme timing is disirad, phoneme 
requests can be ignored. Howewr, best SfMiach is 
nrtlind with tiftiirnat timing. 

Master Clock Rvliltor-CapKitor <MCRC1: This input 
lUftermines the internal master ctodt frequency. Setiact ft'G 
Mhws for 720 kHz to achieve standard phoneme timing. 
Ggnnect this input to MCX when uang internal clock; ground 



Varying clock frequency varies voice and sound 
effects. As dock frequency decreases, s^cffo 
frequency decreases and phoneme timing 
lengthens. Figures 6 and 7 illustrate manual and 
DAC (Digital to Analog Co«wertef) voice vwiaiiori 
sdwmatips, ra^ectively. 

Master Clock Ej^snul (MCX): Attbwn«d«tr(ri by ti^^gxttFir^ 
clock signal. 

Ground MCRC during MCX (^ration. 

Audio Output lAO): Supplies analog signal to wdm output 
deviGS. > 

Avdio rudbadt <AF): Usetl with Class A of Oass B transistor 
Clan 8 «3I: Current source for B transistor audio 



Table 3. Timing Specifications 
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*■ Oepmdent on Master Clock frequency 720k.Hz 

' Strobe must remain low I72x Master Clock Periodi liefore rising edge 

Votrax® reserves the ri#tt to alter ttt product line at any time, or change ip«Gif icnions or clas^ witNMA notica and wittiiMit 
oMilltjan. 
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FigufB4. Timing Diagram 
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Figura 5. SCOl Block Oiagram 

Va»n^ faMTMc «• Hfht to atttr it* product tins st any imm, or dtMigi WKifie^am or <Mgn witftout notin ind wHheut 
wMHition. 
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Film 6- Variable Voics by Potemiomewr Control 



DAC 



DS-On 



"DAC 




NOTE 

Data at address 9 must be a pause phoneme code. 

Muhipla Mewaoe, FIxad Btock Slie: Sea Figure 9. Message 
addreit btock is kwded into the cowitsr. The metiage ii then 
dodnd ofitof tN» R9M bythe A/R ttgnal. 

NOTB 

MeuaQB Block = 2" maximum. 

Multiple Manage. Variable Block Size: See Figure 10. The 
mii^dprocessor loads phonemes into a data bus. The A/R 
rigrul 9 WM IM M inttrrupt nqiiM.ter netr ni« (ibdiwnw. 

CONNECTING THE AUDIO OUTPUT OEVtCE 

Audio Output: The AO signal hasa maximum peak 10 peak volt- 
age swing of .26 times Vp, depending upon the phdnenx se- 
lected, and the AO s^nal is D.C. biasede 



Figure 7. Variatile Voice by DAC Current Injectior 



TYPICAL APPLICATIONS 

General: The SC-01 Speech Synthesizer is easily designed into 
syitam* ranging in complexity from flOM/counters to 
niici'QpnKMMf' BDQtfollefi* 

Sini^ Mestage Synm: See Figure 8. When the counter is re 

Imed (START is TRUE), the message is clocked out of the ROM 
by the A/R signal. The system must be stopped when DONE is 
TRUE. Note: WiMi uA^ A/R tied M STB, connect a .01 a* 



CbMt A AmpHfiar: See Figure II. For • iiA|^ trans'dttir 

amplifier, the selection ol R. C, or R, valtMd«|HaibHponth« 
value of Vp and the desired audio level. 
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Figure S. Single Messagi System 



Vetrax® reserves the right to alter its product lina at any time, or Change specifications or design writhout notice and wftinut 
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Cliu B fiM^iu: Saa Figure 12. A current sourca (CSI ^ 

NOTE 

Minimum power is consumscl mA«1 ipMch is 
inactive. When Vp = +^2Ji vote Und = 49 
ohms, th6 biiti otinwrti diMn ti iiipNUtiiniMify 3^ 

Controlling Au£o Output Power: See Figure 13. A resistor or 
potentiometer from ^ speaker to gntmd c«n tm M«l4 W 
control tfie audio output powar . 
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FIguralO. Multipla M«Mff> VMiAll Blodc Sin 
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FiBimfl. QMiAAmpKfiv 



Pigum 12. GbttB Ampimn-' 



FiRuraia. Contralfina Audio Outfuttamr 



'For Class B Amplifier: (p) x (Rj min.l = 81.6 x (Vpl where p is beta or current gain of transistor. The AO lirw is protected by an 
internal series currertt limiting miator of 90 ohms maximum. If more etutent tontmirad of itifftt tlw above formuta, 

indicMasdnurtnn WiH occur. 



1 



VtMnx® reserves the right to alter is product line at any time, or change m jj j ^s i ttont or design witiiout notice and without 
Copyright Votnx® 1980 .7. 



T^4. AnitoQChiQHitSptcifications 
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' *lV/r/> CS, AF, AO connected for Class B audio amplifier {se« APPLICATION NOTCSi 
"'Frequency of MmrCloiAai.'i.TS IRC 
Note: TPI, TP2 mun ba laft opan for nonni oparalion- 



Matvfi merm the right w ahai iti p»diKt lina any tima. or ciiangB spaeifiaticMci or darign «Ataoutnotic* and wtthout 
oMUpttinn. 
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TabttS. AlhON^MliKiinum Ratings 



ABSOLUTE MAXIMUM RATINGS * 



RATING 




VALUE 


UNIT 


Power Supply Voltage 


Vp 
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* QfMirar/Di above thesa limits couU d§aiagmtlm^tifrkm 



Vatrax® reierm «w right lo atter in product ttn* at anv time, or EbanBt v«K»(HatiDBB or 
ofaMgafidn. 
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